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TWO-SIDE IMAGE FORMING APPARATUS 

FIELD OF THE INVENTION 
The present invention relates to a two-side image 
forming apparatus for forming an image on both sides of 
paper (sheet), especially to a two-side image forming 
apparatus capable of performing a high-speed image 
forming process 

BACKGROUND OF THE INVENTION 
As a conventional image forming apparatus for 
printing on both sides of paper, an image forming 
apparatus disclosed in Japanese Publication of 
Unexamined Patent Application, Tokukaihei, No. 
11-341231 (JP 11-341231; published on December 10, 
1999) is known, for example. As shown in Figure 1 of the 
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publication, the two-side image forming apparatus is 
provided with a transcription drum for transcribing, on a 
sheet, an image that is read by an image reading section 
la. When transcribing the image on the surface of the 
sheet P, a sheet P sent from a sheet stock section 5 to a 
main transferring path (an example of a first 
sheet-transferring path) 6 passes by a transcribing section 
provided in vicinity of the transcribing drum 19, whereby 
the image is transcribed on a surface of the sheet. The 
thus transcribed image is fixed on the surface of the sheet 
by a fixing roller 23. The sheet on which the image is fixed, 
is held by switch-back rollers 10, which rotate forwardly 
(normal rotation), and is transferred so that an rear end of 
the sheet is held by the switch-back rollers 10. 

Then, the switch-back roller 10 rotates backwardly 
(reverse rotation) so as to enter the sheet P into a 
sub-transferring path (an example of a second 
sheet-transferring path). Then, the sheet P is transferred 
by a transferring roller 1 1 provided in the 
sub-transferring path 8, so as to enter the sheet P into the 
main transferring path 9 again. Turn-over of the sheet P is 
carried out by entering the sheet P into the 
sub-transferring sheet 8 by using the reverse rotation of 
the switch-back roller 10, and then reentering the sheet P 
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into the main transferring path 6 from the 
sub-transferring path 8. The turn-over causes a reverse 
surface of the sheet p to face the transcribing drum 19. 
Therefore, it is possible to transcribe the image on the 
reverse surface of the sheet P passing along the main 
transferring path 6. 

After the image is transcribed onto both the sides of 
the sheet P, the sheet P is delivered out into a deliver-out 
tray 12 by normal rotation of the switch-back roller 10. 

According to the conventional two-side image forming 
apparatus described in JP 11-341231 having the 
above-mentioned arrangement, two-side printing is carried 
out by continuous transfer of sheets thereby attaining a 
shorter process time. Further, the use of the 
sub-transferring path, which requires only small area, 
leads to miniaturization of the apparatus. 

In the conventional two-side image forming 
apparatus, however, only one sheet is transferred through 
both the main transferring path 6 and the 
sub-transferring path 8 during the two-side printing of 
one sheet. Thus, it is not possible to carry out the 
two-side printing by printing plural sheets parallel. In this 
point, the conventional two-side image forming apparatus 
has a problem in printing efficiency. 
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It is conceived to improve the printing efficiency of 
the two-side printing by transferring plural sheets parallel 
during the printing. Japanese Publication of Unexamined 
Patent Application, Tokukai, No. 2001-171884 (published 
on June 26, 2001) discloses an image forming apparatus 
in which a sheet (following sheet) is entered into a 
turning-over path while a sheet (followed sheet) entered 
before the sheet is passing along the turning-over path. In 
this method, the following sheet enters into the 
turning-over path after the followed sheet reaches leading 
means for leading a turned-over sheet to a backward 
transferring path. 

However, this method cannot improve the printing 
efficiency sufficiently and fails to respond to a need to 
improve efficiency in complete sheet transfer including 
reversing of sheet for printing both surfaces of the sheet. 
Thus, there is a demand for a two-side image forming 
apparatus for printing plural sheets with more efficient 
sheet transfer of the plural sheets without causing 
sheet-jamming in the sheet transfer. 

SUMMARY OF THE INVENTION 

The present invention has an object to provide a 
two-side image forming apparatus having a main 
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transferring path and a sub-transferring path, and 
capable of attaining a significant improvement in process 
efficiency. 

In order to attain the object, a two-side image 
forming apparatus of the present invention is provided 
with a first sheet-transferring path, for use in one-side 
image formation, for transferring, to a printed sheet 
storage section via an image transcribing section, a sheet 
supplied from an unprinted sheet storage section; and a 
second sheet-transferring path, connected to the first 
sheet-transferring path, for supplying a tuned-over 
one-side printed sheet to the image transcribing section, 
the two-image forming apparatus being controlled so that 
a plurality of sheets are transferred concurrently (parallel) 
in an overall sheet-transferring path when performing 
two-side image forming operation, the overall 
sheet-transferring path including the first 
sheet-transferring path and the second sheet-transferring 
path. 

With this arrangement, plural sheets are 
concurrently transferred in the first and second 
sheet-transferring paths overall. Thus, this arrangement 
attains a significant improvement in process efficiency 
compared with a conventional arrangement capable of 
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processing only one sheet at a time. 

For a fuller understanding of the nature and 
advantages of the invention, reference should be made to 
the ensuing detailed description taken in conjunction with 
the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic cross-sectional view for 
providing detailed explanation mainly on an arrangement 
of an image forming section of a two-side forming 
apparatus of an embodiment of the present invention, 

Figure 2 is a similar cross-sectional view for 
explaining processing procedure in detail. 

Figure 3 is a similar cross-sectional view for 
explaining the processing procedure in detail. 

Figure 4 is a similar cross-sectional view for 
explaining the processing procedure in detail. 

Figure 5 is a similar cross-sectional view for 
explaining the processing procedure in detail. 

Figure 6 is a control block diagram of the two-side 
image forming apparatus. 

Figure 7 is a table for showing operation of 
respective sections of the two-side image forming 
apparatus. 
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DESCRIPTION OF THE EMBODIMENTS 
A embodiment of the present invention is described 
below, referring to drawings. Figure 1 is a cross-sectional 
view for providing detailed explanation mainly on an 
arrangement of an image forming section of a two-side 
forming apparatus of the embodiment of the present 
invention, whereas Figures 2 to 5 are similar 
cross-sectional views for explaining processing procedure 
in detail. Figure 6 is a control block view of the two-side 
image forming apparatus. Figure 7 is a table for showing 
operation of sections of the two-side image forming 
apparatus. 

As shown in Figure 1, a two-side image forming 
apparatus 1 of the present embodiment is provided with 
an image reading section 4 and an image forming section 
9, which are later described. 

The image reading section 4 is provided with a roller 
3 and a CCD (Charge Coupled Device) sensor 2. A 
document D supplied from a document tray TRl is 
backwardly (in a reverse manner) transferred by the roller 
3, and the CCD sensor 2 reads an image of the document 
D in a way to the document delivery-out tray TR2. 

The image forming section 9 is provided with. 
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essentially, a transcribing drum (image transcribing 
apparatus) 5, a main transferring path (an example of a 
first sheet-transferring path) 7, a switch-back section 
(switch-back means) R3, PS (Paper Stop) rollers Rl, a 
sub-transferring path (an example of a second 
sheet-transferring path) 8, a path-switching section CI, 
and intermediate rollers R2. On the transcribing drum 5, 
an electrostatic latent image is formed in accordance with 
image data thus read out by the CCD sensor 2. A sheet is 
supplied from unprinted sheet stock section Tl for storing 
sheets for transcription, and then is transferred through 
the main transferring path 7. The main transferring path 
7 transfers the sheet from (a) the unprinted sheet stock 
section Tl, via (b) a transcribing section provided in 
vicinity of the transcribing drum 5 and (c) fixing rollers 6, 
to a printed sheet stock T2. The switch-back section R3 
includes switch-back rollers and the like provided in an 
immediate upstream of the printed sheet stock section T2, 
in the main transferring path 7. The PS rollers Rl, which 
are provided in the main transferring path 7, are located 
in an immediate upstream of the transcription drum 5. 
The sub-transferring path 8 is branched off from the main 
transferring path 7 in an upstream of the switching-back 
section R3, and is merged in the main transferring path 7 
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in an upstream of the PS rollers Rl. The path-switching 
section CI is provided at a diverging section at which the 
main transferring path 7 and the sub-transferring path 8 
are diverged. The immediate rollers R2 are provided in the 
sub-transferring path 8. Note that the PS rollers Rl adjust 
a timing for when the transfer of the sheet to the main 
transferring path 7 starts, in order to match a position of 
the image on the transcribing drum 5 with a transcribing 
position (to which the image is transcribed) on the sheet. 

Moreover, a first sheet sensor SI is provided in the 
main transferring path 7 and located in an immediate 
upstream of the PS rollers Rl, a second sheet sensor S2 is 
provided right after the switch-back section R3 and 
between the switch-back section R3 and the printed sheet 
storage section T2. In the sub-transferring path 8, a third 
sheet sensor S3 is provided in an immediate downstream 
of the intermediate rollers R2. 

Of course, the image forming section 9 is provided 
with other image forming constituent elements C2 
including a main charger, a cleaning apparatus, and the 
like, around the transcribing drum 5. However, 
explanation of those sections is omitted here, as the 
present invention can be well described without the 
explanation. 
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Each element are connected as shown in Figure 6. In 
order to control the transfer of the sheets, which is later 
described, the first to third sheet sensors SI to S3 are 
connected to an input section of a control section 12 
provided with a CPU, a ROM for storing a program, a RAM 
for temporally storing data. To an output section of the 
control section 12, a driving section Rla for driving the PS 
rollers, a driving section R2a for driving the intermediate 
rollers R2, a driving section R3a for driving the 
switch-back section R3, a driving section Cla for driving 
the path-switching section CI, and a driving section C2a 
for driving other image forming element are respectively 
connected. 

Next, the following explains, referring to Figures 1 to 
7, processing procedure of the control section 12 for 
two-side image forming process of the two-side image 
forming apparatus 1 of the present embodiment. 

To begin with, general one-side image forming 
process is explained. In the one-side image forming 
process, an electrostatic latent image is formed around 
the transcribing drum 5 in accordance with a signal sent 
from the CCD sensor 2. The electrostatic latent image is 
visualized with toner by a developing section. The 
visualized image is transferred to the transcribing section 
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by rotation of the transcribing drum 5. In accordance with 
the formation of the image, the control section 12 stops 
(turns OFF) the PS rollers Rl and the intermediate rollers 
R2 and rotates (turns ON) the switch-back section R3 
forwardly, as shown in the row **One-side Printing" of 
Figure 7. While those rollers are controlled as such, the 
control section 12 drives a sheet supplying roller in the 
other image forming element C2 so as to supply, to the 
main transferring path 7, a sheet stored in the unprinted 
sheet storage section Tl. When the sheet passes the first 
sensor SI, the first sensor SI sends a sheet detection 
signal to the control section 12. On receipt of the sheet 
detection signal from the first sensor SI, the control 
section 12 starts rotating the PS rollers Rl after a 
predetermined period. Thereby, the sheet passes by the 
transcribing section provided in the vicinity of the 
transcribing drum 5, so that the image is transcribed on 
the sheet. 

The thus transcribed image is fixed when the sheet 
passes by the fixing rollers 6. At this moment, the control 
section 12 causes the path-switching section CI to switch 
to the switch-back section R3 so that the sheet in transfer 
is transferred to the switch-back section R3. In this way, 
the sheet is delivered to the switch-back section R3 that is 
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forwardly rotating (normal rotation). The switch-back 
section R3 transfers the sheet to the printed sheet storage 
section T2. After the sheet is dehvered out into the printed 
sheet storage section T2, the control section 12 stops 
rotating the PS rollers Rl and the switch-back section R3. 

The one-side printing process is completed as such. 
If there are more than two sheet to print, the above 
process is repeated. 

Next, the two-side printing process is explained. In 
the present embodiment, images of a first document, a 
third document, a second document and a fourth 
document are read in this order (the images of the 
respective documents are formed respectively on a front 
surface of a first sheet PI, a front surface of a second 
sheet P2, and a reverse surface of the first sheet PI and a 
reverse surface of the second sheet P2). Documents can be 
read in his kind of order various methods. For example, 
after reading the first document, the second document is 
caused to pass by the reading second without being read, 
and sent away from the reading section. Then, the third 
document is transferred thereto and read. After the third 
document is read, the third document is sent away from 
the reading section, and then the second document, which 
has been sent away, is transferred to the reading section 
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and read. After the second document is read, the fourth 
document is read. A method described in JP 11-341231 is 
another example. However, the characteristics of the 
present invention does not lie in how to read documents, 
but in how to form the images. Thus, the detail of how to 
read documents is not explained here. 

In the two-side printing, an electrostatic latent image 
of the image of the first document (the image to be printed 
on the front surface of the first sheet PI) is formed around 
the transcribing drum 5 in accordance with the signal 
sent from the CCD sensor 2. The image is visualized with 
toner by the developing section and is transferred the 
transcribing section by the rotation of the transcribing 
drum 5. When the image is formed, the control section 12 
stops (turns OFF) the PS rollers Rl and the intermediate 
rollers R2, and rotates (turns ON) the switch-back section 
R3 forwardly, as shown in STEP A in the row "Two-side 
Printing" in Figure 7. While those rollers are controlled as 
such, the control section 12 drives the sheet supplying 
roller in the other image forming element C2 so as to 
supply, to the main transferring path 7, the first sheet PI 
stored in the unprinted sheet storage section Tl. When 
the first sheet PI passes by the first sheet sensor 81, the 
first sheet sensor SI sends a sheet detection signal to the 
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control section 12. On receipt of the sheet detection signal 
from the first sheet sensor SI, the control section 12 
starts rotating the PS rollers after a predetermined period. 
Thereby, the first sheet PI passes by the transcribing 
section provided in the vicinity of the transcribing drum 5, 
so that the image of the first document is transcribed on 
the front surface of the first sheet PI. After the 
transcription is completed, the control section 12 stops 
the PS rollers Rl. 

The thus transcribed image is fixed when the first 
sheet PI passes by the fixing rollers 6. At this moment, 
the control section 12 causes the path-switching section 
CI to switch to the switch-back section R3 so that the 
sheet in transfer is transferred to the switch-back section 
3. In this way, the first sheet PI is delivered to the 
switch-back section R3 that is forwardly rotating (normal 
rotation). The switch-back section R3 transfers the first 
sheet PI to the printed sheet storage section T2. The first 
sheet PI that passes by the switch-back R3 is detected by 
the sheet sensor S2. 

Note that the switch-back section R3 is a pair of 
rollers capable of rotating forwardly and backwardly, and 
is provided at an immediate upstream of the printed sheet 
storage section T2, in the main transferring path 7. The 
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switch-back means R3 can supply a printed sheet to the 
sub-transferring path 8. The switch-back section R3 
having such an arrangement performs both the transfer of 
the printed sheet into the sub-transferring path 8 and the 
transfer thereof into the printed sheet storage section T2. 
Thus, use of such switch-back section R3 contributes to 
simplification of the overall apparatus. 

Then, as shown in Step B, the control section 12 
rotates the switch-back section R3 backwardly after a 
predetermined period since reception of a sheet detection 
signal from the sheet sensor S2. (The backward rotation 
(reverse rotation) of the switch-back section R3 
backwardly transfers the first sheet PI whose rear end is 
held by the switch-back section R3.) At the same time, the 
control section 12 also causes the path-switching section 
CI to switch to (turn over to) the sub-transferring path 8, 
so that the first sheet PI is transferred from the 
switch-back section R3 to the sub-transferring path 8. 
Further, the control section 12 starts rotating the 
intermediate rollers R2, which has been stopped by then. 
The first sheet PI shown in Figure 1 shows where the first 
sheet PI is when the switch-back section R3 is backwardly 
rotated. 

Then, the first sheet PI is transferred to the 
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switch-back section R3 and then to the sub-transferring 
path 8. When a front end {with respect to its transferring 
direction) of the first sheet PI reaches the intermediate 
rollers R2, which is located in the sub-transferring path 8 
and starts rotating, the first sheet PI is held by the 
intermediate rollers R2 and transferred through the 
sub-transferring path 8. After the front end of the first 
sheet PI passes by the intermediate rollers R2, the sheet 
sensor S3 provided in the intermediate downstream of the 
intermediate rollers R2 detects the passing of the first 
sheet PI. Upon receipt of a sheet detection signal from the 
sheet sensor S3, the control section 12 stops rotating the 
intermediate rollers R2 after a predetermined period, and 
stops the transfer of the first sheet PI. Figure 2 illustrates 
where the first sheet PI is in this state. Thereby, the first 
sheet PI that enters into the sub-transferring path 8 is 
stopped in the sub-transferring path 8 while being held by 
its rear end (that is, its front end with respect to the 
transferring direction) by the intermediate rollers R2. 
Moreover, at this moment, the switch-back section R3 is 
forwardly rotated. 

After the first sheet PI is sent to the switch-back 
section R3, the image of the third document (the image to 
be transcribed on the front surface of the second sheet P2) 
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is sent from the CCD sensor 2 to the transcribing drum 5, 
and is visualized on the transcribing drum. In 
synchronism of the reading of the third document, the 
control section 12 drives the sheet driving roller in the 
other image forming element C2, so as to supply, to the 
main transferring path 7, the second sheet P2 stored in 
the unprinted sheet stock section Tl. When the second 
sheet P2 passes by the first sheet sensor SI, the first 
sensor SI sends a sheet detection signal to the control 
section 12. Upon receipt of the sheet detection signal from 
the first sensor SI, the control section 12 stops the PS 
rollers Rl after rotating the PS rollers Rl for a 
predetermined period, so that the second sheet P2 is 
stopped in the main transferring sheet 7 with a front end 
thereof held by the PS rollers Rl. Figure 2 illustrates this 
state. 

In the two-side image forming apparatus, as 
described above, the two-side image forming operation is 
performed with plural sheets transferred at once in the 
main-transferring path 7 and the sub-transferring path 8. 
Because of this, the two-side image forming apparatus has 
a significantly improved efficiency in the two-side image 
forming process. 

Rotation of the intermediate rollers R2 and the PS 
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rollers Rl is stopped until both of the first sheet PI and 
the second sheet P2 are respectively held by the 
intermediate rollers 2 and the PS rollers Rl, that is, until 
the sensors S3 and SI respectively send the sheet 
detection signals and both the intermediate rollers R2 and 
the PS rollers Rl are stopped. When the control section 12 
receives both the sheet detection signals, the control 
section 12 resumes the rotation of each of the 
intermediate rollers R2 and the PS rollers Rl, so that the 
second sheet P2 passes by the transcribing section 
provided in the vicinity of the transcribing drum 5 and the 
image of the third document is transcribed on the front 
surface of the second sheet P2. 

The thus transcribed image is fixed when the second 
sheet P2 passes by the fixing rollers 6. At this moment, 
the control section 12 causes the path-switching section 
CI to switch to the switch-back section R3 so that the 
sheet in transfer is transferred to the switch-back section 
R3. Thereby, the second sheet P2 is transferred to the 
switch-back section R3 that is rotating forwardly, and is 
transferred to the printed sheet storage section T2 by the 
switch-back section R3. Then, when the second sheet P2 
passes by the switch-back section R3 and is detected by 
the sheet sensor S2, the control section 12 backwardly 
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rotates the switch-back section R3 after a predetermined 
period since reception of a sheet detection signal from the 
sheet sensor S2, and switches over the path-switching 
section CI. If the path-switching section CI is such a 
path-switching section that does not need turning over to 
switch over the transfer of the sheet, it is possible to omit 
the driving the path-switching section CI. 

Here, the first sheet PI passes along the 
sub-transferring path 8 by the rotation of the intermediate 
rollers R2, the rotation being in synchronism with the 
resume of the rotation of the PS rollers Rl. Then, as in 
Figure 2, the rotation of the intermediate rollers R2 is 
stopped when the first sheet PI reaches the PS rollers Rl. 
Figure 3 illustrates the states of the first sheet PI and the 
second sheet P2 that have been thus transferred and 
subjected the printing process. 

When the respective sheets as shown in Figure 2 are 
transferred to be as shown in Figure 3, it should be 
arranged that the first sheet PI and the second sheet P2 
do not overlap each other. For this reason, it should be 
arranged that LI < L2, where LI is a longest sheet length 
along the transferring direction the two-side image 
forming apparatus can deal with, and L2 is a distance 
from the third sheet sensor S3 to the PS rollers Rl along 
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the sub-transferring path 8. If not LI < L2, a front part of 
the first sheet PI that is being transferred by the 
intermediate rollers R2, overlaps on the second sheet P2 
that is being supplied from the sheet supplying section Tl, 
during the operation in which the PS rollers Rl and the 
intermediate rollers R2 are rotated in synchronism with 
each other. 

Moreover, it is important to arrange such that a rear 
end of the first sheet that is being transferred by the 
switch-back section R3, does not interfere with a front end 
of the second sheet P2 that is being transferred to the 
switch-section R3 via the main transferring path 7. For 
this reason, it should be arranged such that LI < L3, 
where L3 is a distance from the PS rollers Rl to the 
switch-back section R3 along the main transferring path 7. 

Further, if the sub-transferring path 8 is not long 
enough to deal with the largest possible sheet to be used, 
the first sheet PI and the second sheet P2 interfere with 
each other at the path-switching section CI or in an area 
where the PS rollers Rl are located. It is necessary to 
arrange such that such interference will not occur. Such 
interference will not occur when LI < L4, where L4 is a 
distance from (a) a crossing point between the 
sub-transferring path 8 and the downstream part of the 
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main transferring path 7 with respect to the transcribing 
section, to (b) the PS rollers Rl, along the 
sub-transferring path 8 (that is, the whole length of the 
sub-transferring path 8). As long as those conditions are 
satisfied, the sheets in transfer will not interfere with 
each other. 

In this way, the second sheet P2 is transferred to the 
switch-back section R3 that is forwardly rotating, and 
then, the second sheet P2 is transferred to the printed 
sheet storage section T2 from the switch-back section R3. 
The second sheet P2 passing by the switch-back section 
R3 is detected by the second sensor S2. Similarly to the 
case of the first sheet 1 shown in Figure 1, the 
switch-back section R3 is backwardly rotated after a 
predetermined period since reception of a sheet detection 
signal from the second sensor 82. Thereby, as shown in 
step 3, the second sheet P2 is transferred into the 
sub-transferring path 8. When a front end of the second 
sheet P2 thus transferred into the sub-transferring path 8 
is detected by the third sheet sensor S3, the intermediate 
rollers R2 are stopped. Then, the second sheet P2 is 
stopped in the sub-transferring path 8 while being held by 
the intermediate rollers R2. 

While the first sheet is in the sub-transferring path 8, 
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the second sheet reaches the switch-back section R3. 
Thereby, two sheets are transferred at once (concurrently) 
in the main transferring path 7 and the sub-transferring 
path 8 overall. This significantly improves the image 
forming process. 

Here, the first sheet PI is stopped in the 
sub-transferring path 8 while being held by the PS rollers 
Rl, and the second sheet P2 is held by the intermediate 
rollers R2. At this moment, if it is detected by the first 
sheet sensor SI and the third sheet sensor S3 that the 
first sheet PI and the second sheet P2 are respectively 
held by the rollers Rl and R2, the control section 12 
resumes the rotation of the PS rollers Rl, whereby the 
first sheet PI passes by the transcribing section provided 
in the vicinity of the transcribing drum 5, so that the 
image of the second document is transcribed on the 
reverse surface of the first sheet PI. 

Then, the thus transcribed image is fixed when the 
first sheet PI passes by the fixing rollers 6. Then, the first 
sheet PI is transferred to the printed sheet storage 
section T2. In accordance with this transfer of the first 
sheet PI, the second sheet P2, which has been stopped at 
the intermediate rollers R2, is transferred through the 
sub-transferring path 8 by the intermediate rollers R2 
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rotating in synchronism with the resume of the rotation of 
the PS rollers R2 and reaches to the PS rollers Rl (See 
Figure 4), as described above. 

Then, in step D, by the rotation of the PS rollers Rl, 
the second sheet P2 is transferred to the transcribing 
section after taking timing with the image to be 
transcribed thereon, Then, the image of the fourth 
document is transcribed on the reverse surface of the 
second sheet P2, and is delivered out to the printed sheet 
storage section T2. Figure 5 illustrates the state in which 
the transfer and the printing process of the first sheet PI 
and the second sheet P2 have been completed. The images 
of the first and second documents have been printed 
respectively on the front and reverse surfaces of the first 
sheet PI. The first sheet PI is delivered out to the printed 
sheet storage section T2. 

If the sheets in even numbers are to be processed, 
the two-side printing process is performed by repeating 
steps A to D shown in Figures 1 to 5 and 7. 

If the sheets in odd numbers are to be processed, the 
control section 12 turns over the path-switching section 
CI after repeating steps A to D more than once or after 
completion of step D (Figure 5 shows the state after 
completion of step D). Then, the control section 12 
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supplies a last sheet (odd-numbered sheet) from the 
unprinted sheet storage section Tl to the main 
transferring path 7. Then, an image is transcribed on one 
side of the last sheet by the transcribing section, and 
fixed thereon by the fixing rollers. After the fixing, the last 
sheet is transferred from the main transferring path 7 to 
the sub-transferring path 8 via the path-switching section 
CI thus turned over. Then, the control section 12 turns 
over the path-switching section CI again. Then, the sheet 
that enters into the sub-transferring path 8 is transferred 
through the main transferring path again without stopping 
the sheet by the intermediate rollers 2. Then, an image is 
transcribed and fixed on a reverse surface of the last 
sheet. After that, the last sheet is transferred to printed 
sheet storage section T2 via the switch-back section R3. 
In this way, the two-side printing of the last sheet of the 
sheets in odd number is completed. Note that only one 
sheet is dealt with in the overall transferring path when 
the last sheet is being processed. 

In the above-discussed embodiment, the main 
transferring path 7, the sub-transferring path 8 and the 
switch-back section R3 respectively include sheet transfer 
driving sections, which are independently driven by 
different driving sources. With this arrangement, it is 
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possible to freely control the transfer and stopping of the 
sheet in the paths 7 and 8, and at the switch-back section. 
And if necessary, the transfer therethrough can be 
changed in speed. This gives more degree of freedom in 
controlling. Of course, it is possible to arrange such that 
part or all of the driving sections are composed of a 
common driving section (part or all of the sheet transfer 
driving sections may be driven by a common driving 
section). This arrangement attains cost reduction in 
driving system. Moreover, by the arrangement in which, in 
accordance with the longest length of the sheets, the 
distances between rollers are so set that the sheets do not 
interfere with each other, the interference between sheets 
can be avoided if the sheets are transferred at a constant 
speed in any part of the apparatus. 

Specifically, the present invention is preferably so 
arranged that the first sheet-transferring path includes 
switch-back means, located at an immediate upstream of 
the printed sheet storage section, the switch-back means 
transferring the one-side printed sheet to the second 
sheet-transferring path. 

It is rational for such two-side image forming 
apparatus that two sheets are transferred concurrently in 
the overall sheet-transferring path. 
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Specifically, the two-side image forming apparatus is 
preferably so arranged as to include: (a) first image 
processing means for (i) transferring a first sheet via the 
first sheet-transferring path to the image transcribing 
section, the first sheet supplied from the unprinted sheet 
storage section, (ii) performing image processing (printing 
an image) on one side of the first sheet, (iii) transferring 
the first sheet to the switch back means, and (iv) reversing 
a transfer direction of the first sheet toward the second 
sheet-transferring path; (b) second image processing 
means for (v) transferring, to the second 
sheet-transferring path, the first sheet whose transfer 
direction is thus reversed by the switch-back means, the 
second image processing means, concurrently with (v), (I) 
transferring a second sheet via the first sheet-transferring 
path to the image transcribing section, the second sheet 
supplied from the unprinted sheet storage section, (II) 
performing image processing (printing an image) on one 
side of the second sheet, (III) transferring the second 
sheet to the switch back means, and (IV) reversing a 
transfer direction of the second sheet toward the second 
sheet-transferring path; (c) third image processing means 
for (V) transferring, to the second sheet-transferring path, 
the second sheet whose transfer direction is thus reversed 
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by the switch-back means, the third image processing 
means, concurrently with (V), (vi) transferring from the 
second sheet-transferring path to the first 
sheet-transferring path, the first sheet that has been in 
the second sheet-transferring path, (vii) performing image 
processing (printing an image) on another side of the first 
sheet in the first sheet-transferring path, and (viii) 
transferring the first sheet to the printed sheet storage 
section via the switch-back section; and (d) fourth image 
processing means for (vi) transferring from the second 
sheet-transferring path to the first sheet-transferring path, 
the second sheet that has been in the second 
sheet-transferring path, (vii) performing image processing 
(printing an image) on another side of the second sheet in 
the first sheet-transferring path, and (viii) transferring the 
second sheet to the printed sheet storage section via the 
switch-back section. This arrangement is suitable for 
printing sheets in even numbers. 

Moreover, in addition to the above arrangement, the 
two-side image forming apparatus is so arranged to 
further include fifth image processing means for (a) 
transferring a third sheet from the unprinted sheet 
storage section to the first sheet-transferring path after 
the another side of the second sheet is image-processed by 
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the fourth image processing means, (P) performing image 
processing (printing an image) on one side of the third 
sheet, (y) transferring the third sheet from the first 
sheet-transferring path to the second sheet-transferring 
path by reversing a transfer direction of the third sheet by 
the switch-back means R3, (6) transferring the third sheet 
through the first sheet-transferring path again and 
performing image processing (printing an image) on 
another side of the third sheet, and (e) transferring the 
third sheet to the printed sheet storage section via the 
switch-back section. This arrangement is suitable for 
printing sheets in odd numbers. 

Moreover, the above arrangement can be described 
as follows. 

The two-side image forming apparatus of the present 
invention is preferably arranged such that the switch-back 
means reverses a transfer direction of a first sheet and 
transfers the first sheet into the second sheet-transferring 
path, path in a period in which a second sheet is supplied 
from the unprinted sheet storage section, the second sheet 
is transferred via the first transferring path, and a 
transfer direction of the second sheet is reversed, the 
second sheet being to be subjected to image processing 
after the first sheet. Further, the two-side image forming 
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apparatus of the present invention is preferably arranged 
that the switch-back means reverses the transfer direction 
of the second sheet and transfers the second sheet into 
the second sheet-transferring path, in a period in which 
the first sheet which has been printed on its one surface 
is transferred through the second sheet-transferring path, 
the first sheet is printed on its reverse surface in the first 
sheet-transferring path and then, the first sheet is 
transferred to the printed sheet storage section. By 
repeating such operation more than once, it is possible to 
attains efficient image processing of sheets in even 
numbers. 

Moreover, the two-side image forming apparatus may 
be so arranged that a third sheet that is to be processed 
after the operation, that is, after the second sheet, is 
solely transferred in the overall sheet-transferring path, 
after the second sheet is transferred to the printed sheet 
storage section, the second sheet having been transferred 
into the second sheet-transferring path, and printed on its 
reverse surface in the first sheet-transferring path. If 
sheets in odd numbers are to be printed, an efficient 
image processing can be attained by doing such operation 
at an end of printing. 

Note that the two-side image forming apparatus may 
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be so arranged that the first sheet-transferring path, the 
second sheet-transferring path, and the switch-back 
means respectively include sheet transfer driving sections, 
which are independently driven by different driving 
sources. 

It is preferable that the two-side image forming 
apparatus of the present invention is so arranged as to 
include first sheet detection means in the 
first- sheet-transferring path, first sheet detection means 
for detecting whether a sheet is present or absent; and 
third sheet detection means near the switch-back means, 
the third sheet detection means for detecting whether a 
sheet is present or absent; and the sheet transfer driving 
sections of the first sheet-transferring path, the second 
sheet-transferring path, and the switch-back means being 
respectively driven in accordance with detection results of 
the first, second, and third sheet detection means. 

As to a specific sheet detection means, the two-side 
image forming apparatus of the present invention is 
preferably arranged such that the first sheet detection 
means is located at an immediate upstream of the PS 
roller, the first sheet detection means stopping the PS 
roller in a predetermined timing, if the first sheet 
detection means detects that a sheet is passing at the 
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immediate upstream of the PS roller while another sheet is 
being transferred in the overall sheet-transferring path. 

Further, it is preferable that the second sheet 
detection means stops a sheet that the second sheet 
detection means detects, if the second sheet detection 
means detects the sheet is passing in the second 
sheet-transferring path; and rotation of the PS roller and 
transfer of the sheet in the second sheet-transferring path 
are resumed in a predetermined timing, when both of the 
first sheet detection means and the second sheet detection 
means detect sheets. 

By arranging and operating the sheet detection 
means as such, it is possible to improve process efficiency 
of the two-side image forming apparatus, because it is 
possible to concurrently transfer the sheets without 
interference therebetween, one of the sheets being 
transferred from the unprinted sheet storage section via 
the main transferring path to the printed sheet storage 
section, and another of the sheets being transferred from 
the printed sheet storage section via the sub-transferring 
path to the main transferring path. 

The invention being thus described, it will be obvious 
that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
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spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the art 
intended to be included within the scope of the following 
claims. 



